Tropical cyclone genesis indices (TCGIs) are functions of the large-scale environment which are 8 designed to be proxies for the probability of tropical cyclone (TC) genesis. While the perfor- 
microwave observations.
139
The regression methodology is objective and provides a framework for the selection of the 
150
The fact that the index can be easily re-derived allows us to customize it to the HIRAM model 151 (or any other). It is possible that the model's relationship between its large-scale climate fields and 152 its simulated TCs is different from the relationships between the same climate fields and TCs in 153 the real climate. Since any index is at least partly empirical, it is possible that an index derived 154 from TC observations and reanalysis fields will not perform well when used with TCs and envi-155 ronmental variables from a model, since the physical relationships between environment ant TCs 156 in the model may be different. To address this problem, we can simply re-derive our index using 157 both TCs and large-scale fields from the model itself. In this case, we know that the resulting index 158 will be faithful to the model's own relationship between environment and TCs, at least in the sim-159 ulation from which it was derived. If the resulting index, when computed from the warmer climate 160 simulation, successfully predicts changes in the TC genesis statistics, it increases our confidence 161 in both the index methodology and our ability to understand the reasons for the TC changes in the 162 simulated warmer climate. 
175
The form of the Poisson regression model is, for example:
where µ is the expected number of tropical cyclone genesis events per month in a 40-year clima-176 tological period, b is a constant term, and φ is latitude. Here η, H, T and V are, respectively, the 177 absolute vorticity at 850hPa in 10 5 , the column relative humidity in percent, relative SST in • C and vertical wind shear between 850hPa and 200hPa levels in m/s. The best fit obtained in 
199
The HIRAM model is a modified version of the GFDL AM2.1 model, as described in detail in 
210
We will examine the set of simulations with the HIRAM model forced by different speci- 
223
The two final simulations last 25 years each. In the first one, the SST is kept at the present
224
climatological values and only the CO 2 in the model is doubled (2xCO 2 ). In the second one, a 225 uniform warming of 2K is added to the climatological SST, but CO 2 is not increased; this is called Held and Zhao (2011). Table 1 summarizes the 12 simulations considered in this study. The HIRAM tracks are also, overall, very similar to observed tracks. In some regions the
242
HIRAM tracks tend to be longer than the observed ones, especially in the southern hemisphere, North Atlantic (Fig. 2(f) ).
255
In summary, as shown in many previous papers, the HIRAM model's TC activity in the present 256 climate is very realistic with respect to the seasonal cycle, location, and shapes of the tracks. This 
TCGI-R applied to HIRAM

276
As a first step in our analysis, we applied the TCGI developed using Reanalysis fields (TCGI-R RSST are the predictors, we show in Fig. 13 TC activity in the future could be attributed to both the changes in CO 2 and to the changes in SST,
406
with a nearly equal contribution from each factor.
407
Here we examine the TCGI-H predictions for these two cases. In both cases in the global NTC Table 1 . FIG. 16. Difference in the climatology of TCGI-H for the future simulations with double CO 2 and the present control simulation, using as TCGI-H predictors: vorticity, vertical shear, column relative humidity (top panels), saturation deficit (middle panels) or vertical velocity (bottom panels), as well as potential intensity (left panels) or RSST (right panels).
FIG. 17. Difference in the climatology of TCGI-H for the future simulations with 2K added uniformily to the SST (plus 2K) and the present control simulation, using as TCGI-H predictors: vorticity, vertical shear, column relative humidity (top panels), saturation deficit (middle panels) or vertical velocity (bottom panels), as well as potential intensity (left panels) or RSST (right panels)
